
State of Hawaii
DEPARTMENT OF LAND AND NATURAL RESOURCES

Division of Aquatic Resources
Honolulu, Hawai’i 96813

May 24, 2019

Board of Land and Natural Resources
Honolulu, Hawaii

Request for Authorization and Approval to Issue a Papahanaumokuakea Marine National
Monument Research Permit to William Middleton, Liquid Robotics, Inc. for Access to State
Waters to Deploy an Unmanned Autonomous Wave Glider for Oceanographic Research

The Division of Aquatic Resources (DAR) hereby submits a request for your authorization and
approval for issuance of a Papahanaumokuakea Marine National Monument research permit to
William Middleton, Liquid Robotics, Inc., pursuant to § 187A-6, Hawai’i Revised Statutes (HRS),
Chapter 13-60.5, Hawaii Administrative Rules (HAR), and all other applicable laws and
regulations.

The research permit, as described below, would allow entry and activities to occur in
Papahãnaumokuakea Marine National Monument including the NWHI State Marine Refuge and
the waters (0-3 nautical miles) surrounding the following sites:

• Nihoa
• Necker (Mokumamanamana)

The activities covered under this permit would occur between June 1, 2019 and May 31, 2020.

The Applicant and the proposed reef assessment and monitoring activities are largely a renewal of
work previously permitted and conducted in the Monument.

INTENDED ACTIVITIES

The primary purpose of the project is to deploy a wave-powered autonomous marine robot
(Wave Glider) to collect weather and ocean current data in support of the organization, the
proposed apprentice non-instrumented navigator training sail to the Monument aboard the
traditional Native Hawaiian double-hull voyaging canoe Makali’i by Na Kãlai Waa (separate
permit application PMNM-20l9-009). The training sail is tentatively scheduled for June 2019
and the applicant proposes to have the Wave Glider enter the Monument as the Makalii is in
transit toward the Monument and provide weather and wave data from up ahead of the
canoe’s course, and arrive near Mokumanamana at roughly the same time.

In addition to supporting the training sail with oceanographic and weather observations, the
applicant has proposed to deploy the Wave Glider to support other projects as needed in the
collection of oceanographic data (i.e., wave height; direction; period and spectrum; water
temperature; current depth and vector; dissolved oxygen; salinity, etc.).
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The Wave Glider is a robust platform that can remain at sea for up to 12 months monitoring
meteorology and ocean current data in a similar fashion to a fixed/moored buoy while also acting
as a VEMCO tracker and receiver (acoustic telemetry technology). The Wave Glider consists of
a 210 centimeters by 60 centimeters float and a 40 centimeters by 191 centimeters sub (with 107
centimeters wide wings) connected by a two (2) meter umbilical. It weighs 150 kg (330 ibs) and
is powered by wave action and solar-charged lithium batteries. No measurable impacts to
Monument resources are anticipated, as there would be no human presence in the Monument or
collecting or removing Monument resources.

This project would benefit the Monument by providing real time meteorological and
oceanographic data for the apprentice training sail to PMNM proposed by Na Kälai Wa’a as well
as other projects as needed. The activity would directly support the Monument Management Plan
(MMP) Marine Conservation Science (MCS) Action Plan Strategy MCS-l: Continue and
enhance research, characterization and monitoring of marine ecosystems (PMNM MMP Vol. 1,
p. 122, 2008).

The activities described above may require the following regulated activities to occur in State
waters:

Discharging or depositing any material or matter into the Monument

REVIEW PROCESS

The permit application was sent out for review and comment to the following scientific and
cultural entities: Hawaii Division of Aquatic Resources, Hawaii Division of Forestry and
Wildlife, Papahãnaumokuäkea Marine National Monument (NOAAJNOS), NOAA Pacific Islands
Regional Office (NOAA-PIRO), United States Fish and Wildlife Service Hawaiian and Pacific
Islands National Wildlife Refuge Complex Office, the Office of Hawaiian Affairs (OHA), and the
PMNM Native Hawaiian Cultural Working Group. In addition, the permit application has been
posted on the Monument Web site since April 18, 2019 giving the public an opportunity to
comment. The application was posted within 40 days of its receipt, in accordance with the
Monument’s Public Notification Policy.

Comments received from the scientific community are summarized as follows:

QUESTIONS:

1. Is the applicant proposing to deploy only a single wave glider at a time to PMNM?

Yes.

2. What protocols/safeguards are in place to make sure the wave glider does not run
aground, washes ashore, and/or collides with a vessel?

Wave Glider is monitored by our 24/7 operations center and operational polygons to alarm for
course deviation will be constructed along the entire course. Vessels transmitting AIS will be
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autonomously avoided by the Wave Glider, and are viewable in our piloting software.
Additionally, our mast is equipped with a high visibility flag and 360 degree white light.

3. How far in advance would the wave glider need to be deployed before Makalii sets sail?

We plan to deploy at Kawaihae and begin transit to the Monument approximately 2 weeks
prior to entering the Monument to allow a buffer for strong currents etc.

4. Would the waveglider “wait” near PMNM in order to enter the Monument with Makalii and
accompany the canoe as long as possible?

The Wave Glider would preferably enter the Monument as the Makali’i is in transit toward the
Monument. We’d like to be able to provide weather and waves data from up ahead on their
course, to arrive near the island destinations at roughly the same time. If they spend any amount
of time at one location, we would like to proceed forward on the course again due to our slow
speeds (—2 knots), as a sort of “leap frog” pattern.

5. What would the waveglider’s purpose be once Makalii has sailed on and is no longer
sailing side by side with the waveglider?

Depending on the progress of the Makalii (weather, loiter times) we will hopefully be able to
move ahead or catch up on their course at times. Regardless of proximity to the Makalii, we feel
that ocean data collected along the voyage is potentially valuable to many of the Monument’s
collaborators, and we will make the data available as stated in the permit application to research
and STEAM entities. Additionally, weather and ocean current data can be useful to Makalii
even if not in the immediate proximity. If/when the Makali’i has far overtaken the Wave Glider
on its course, the Wave Glider can make an early exit of the Monument to observe conditions
ahead of Makalii on her return path.

6. Is the applicant proposing to deploy only a single wave glider at a time to PMNM?

Yes.

7. What protocols/safeguards are in place to make sure the wave glider does not run
aground, washes ashore, and/or collides with a vessel?

Wave Glider is monitored by our 24/7 operations center and operational polygons to alarm
for course deviation will be constructed along the entire course. Vessels transmitting AIS will
be autonomously avoided by the Wave Glider, and are viewable in our piloting software.
Additionally, our mast is equipped with a high visibility flag and 360 degree white light.

8. I-low far in advance would the wave glider need to be deployed before Makalii sets sail?

We plan to deploy at Kawaihae and begin transit to the Monument approximately 2 weeks
prior to entering the Monument to allow a buffer for strong currents etc.
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9. Would the waveglider “wait” near PMNM in order to enter the Monument with Makalii
and accompany the canoe as long as possible?

The Wave Glider would preferably enter the Monument as the Makali’i is in transit toward
the Monument. We’d like to be able to provide weather and waves data from up ahead on
their course, to arrive near the island destinations at roughly the same time. If they spend any
amount of time at one location, we would like to proceed forward on the course again due to
our slow speeds (--2 knots), as a sort of “leap frog” pattern.

10. What would the waveglider’s purpose be once Makalii has sailed on and is no longer
sailing side by side with the waveglider?

Depending on the progress of the Makalii (weather, loiter times) we will hopefully be able to
move ahead or catch up on their course at times. Regardless of proximity to the Makalii, we
feel that ocean data collected along the voyage is potentially valuable to many of the
Monument’s collaborators, and we will make the data available as stated in the permit
application to research and STEAM entities. Additionally, weather and ocean current data
can be useful to Makali’i even if not in the immediate proximity. If/when the Makalii has far
overtaken the Wave Glider on its course, the Wave Glider can make an early exit of the
Monument to observe conditions ahead of Makalii on her return path.

11. How would the Wave Gliders data be shared with personnel on Makalii to help support the
crews observations during their trip in the Monument?

Makalii leadership folks (Chad, Pomai, and one or two others have guest and data access
to WGMS, our user interface. In the past, they have been able to communicate from home
base to the vessel via cell and sat comms.

COMMENTS / RECOMMENDATIONS:

1. Please provide more details on the purpose of your proposed activity. Specifically, why
does the wave glider need to accompany the sailing canoe Makalii?

Liquid Robotics is honored to serve as a community partner with Makalii. During the
Mãlama Honua Homecoming journey, the Makalii was equipped with Wave Glider solar
panels which allowed for her crew to integrate traditional ecological knowledge (TEK) as
Polynesian navigators with the modern technology of the Wave Glider during their sail to
Honolulu. According to Chadd Paishon and Pomai Bertelmann, this created an enhanced
STEM learning environment for the crew and haumana. STEM programs “married to the
cultural aspects of voyaging” is integral to Makalii’s mission. In this vein, a Wave Glider
accompanying Makali’i to Papahanaumokuakea also has the great potential to create an
enhanced STEM learning environment unique to the Monument. In addition, the Wave
Glider data collected in the Monument may be used towards creating STEM curriculum
unique to the Monument. In discussions with Chadd, he expressed that the Wave Gliders
ability to provide 24/7 data e.g. water quality, waves, and weather measurements would also
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be useful for navigational purposes and to support the creWs observations of ocean
conditions and marine life towards their mission to mãlama ‘ama.

2. The waveglider should be cleaned and free of all organic films or fouling prior to
entering PMNM

The Wave Glider will be cleaned of all organic material prior to launch, and painted with anti
biofoul paint per our standard for long term ocean deployments (similar to boat hulls and
research buoys). We typically don’t see any level of fouling growth until months after launch,
we intend to beat the Monument within 2 weeks of launch.

Comments received from the Native Hawaiian community are summarized as follows:

Cultural reviews support the acceptance of this application. No concerns were raised.

Comments received from the public are summarized as follows:

No comments were received from the public on this application.

Additional reviews and permit history:

Are there other relevant/necessary permits or environmental reviews that have or will be issued
with regard to this project? (e.g. MMPA, ESA, EA) Yes No D
If so, please list or explain:

• An informal consultation pursuant to section 7 of the Endangered Species Act of 1973
(ESA), as amended (16 U.S.C. §1531 et seq.) is underway to analyze the effects of
proposed activities within the Monument on listed species and designated critical habitat.
The outcome of this consultation may require the Applicant to adhere to other NMFS
prescribed conditions. Such conditions would be reflected in the PMNM permit, prior to
issuance.

• An informal consultation of all aforementioned activities following section 305(b) of the
Magnuson-Stevens Fishery Conservation and Management Act (MSA; 16 U.S.C. 1855(b))
is underway to analyze the effects of proposed activities within the Monument on essential
fish habitat. The outcome of this consultation may require the Applicant to adhere to other
NMFS-prescribed conditions. Such conditions would be reflected in the PMNM permit,
prior to issuance.

• The Department has made an exemption determination for this permit in accordance with
chapter 343 HRS, and Chapter 11-200, HAR. See Attachment (“DECLARATION OF

EXEMPTION FROM THE PREPARATION OF AN ENVIRONMENTAL ASSESSMENT UNDER THE

AuThoRITY OF CHAPTER 343, HRS AND CHAPmR 11-200 HAR, FOR

PAPAHANAUM0KuAKEA MARINE NATIONAL MONUMENT RESEARCH PERMIT TO WILLIAM

MIDDLET0N , LIQUID RoBoTICS, INC.FOR ACCESS TO STATE WATERS TO DEPLOY AN

UNMANNED AUTONOMOUS WAVE GLIDER FOR OCEANOGRAPHIC RESEARCH UNDER PERMIT

PMNM-20 19-015”).
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Has Applicant been granted a permit from the State in the past? Yes No E
If so, please summarize past permits:

Have there been any a) violations: Yes No
b) Late/incomplete post-activity reports: Yes No

Are there any other relevant concerns from previous permits? Yes No

STAFF OPINION

PMNM staff is of the opinion that Applicant has properly demonstrated valid justifications for his
application and should be allowed to enter the NWHI State waters and to conduct the activities
therein as specified in the application with the following special instructions and conditions, which
are in addition to the Papahanaumokuãkea Marine National Monument Research Permit General
Conditions. All suggested special conditions have been vetted through the legal counsel of the Cc-
Trustee agencies (see Recommendation section).

MONUMENT MANAGEMENT BOARD OPINION

The MMB is of the opinion that the Applicant has met the findings of Presidential Proclamation
8031 and this activity may be conducted subject to completion of all compliance requirements.
The MMB concurs with the special conditions recommended by PMNM staff.

RECOMMENDATION:

That the Board authorize and approve a Research Permit to William Middleton, Liquid Robotics,
Inc., with the following special conditions:

a. Upon the finding and adoption of the department’s analysis by the Board, that the Board
delegate and authorize the Chairperson to sign the declaration of exemption for purposes of
recordkeeping requirements of chapter 343, HRS, and chapter 11-200, HAR.

b. That the permittee provide, to the best extant possible, a summary of their Monument
access, including but not limited to, any initial findings to the DLNR for use at educational
institutions and outreach events.

c. This permit is not to be used for nor does it authorize the sale of collected organisms.
Under this permit, the authorized activities must be for noncommercial purposes not
involving the use or sale of any organism, by-products, or materials collected within the
Monument for obtaining patent or intellectual property rights.

d. The permittee may not convey, transfer, or distribute, in any fashion (including, hut not
limited to, selling, trading, giving, or loaning) any coral, live rock, or organism collected
under this permit without the express written permission of the Co-Trustees.

e. To prevent introduction of disease or the unintended transport of live organisms, the
permittee must comply with the disease and transport protocol attached to this permit.
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f. Tenders and small vessels must be equipped with engines that meet EPA emissions
requirements.

g. Refueling of tenders and all small vessels must be done at the support ships and outside the
confines of lagoons or near-shore waters in the State Marine Refuge.

h. If there is any Hawaiian monk seal or any other protected species in the area when
performing any permitted activity shall cease until the animal(s) depart the area, except as
permitted for specific management of that species.

i. No fishing is allowed in State Waters except as authorized under State law for subsistence,
traditional and customary practices by Native Hawaiians.

Respectfully submitted,

MARIA CARNEVALE
Papahänaumokuãkea Marine National Monument

APPROVED FOR SUBMITTAL

SUZ NECASE
Chairperson
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Papahanaumokuãkea Marine National Monument
RESEARCH Permit Application

NOTE: This Permit Application (and associated Instructions, are to propose activities to be
conducted in the PapahanaumokuJkea Marine National Mon unient. The Co- Trustees are
required to determine that issuing the requested permit is compatible wit/i the findings of
Presidential Proclamation 8031. With iii this Application, provide all information that you
believe will assist the co-Trustees in determining how your proposed activities are compatible
with the conservation and management of the natural, historic, and cultural resources of tile
PapahJnaumokuãkea Marine National Monument (Mon ument,.

ADDITIONAL IMPORTANT INFORMATION:

• Any or all of the information within this application may be posted to the
Monument website informing the public on projects proposed to occur in the
Monument.

• In addition to the permit application, the Applicant must either download the
Monument Compliance Information Sheet from the Monument website OR request
a hard copy from the Monument Permit Coordinator (contact information below).
The Monument Compliance Information Sheet must be submitted to the Monument
Permit Coordinator after initial application consultation.

• Issuance of a Monument permit is dependent upon the completion and review of the
application and Compliance Information Sheet.

INCOMPLETE APPLICATIONS WILL NOT BE CONSIDERED
Send Permit Applications to:
NOAA/Inouye Regional Center
NOS/ONMS/PMNM/Attn: Permit Coordinator
1845 Wasp Blvd, Building 176
Honolulu, HI 96818
nwhipermit@noaa.gov
P1-lONE: (808) 725-5800 FAX: (808) 455-3093

SUBMITTAL VIA ELECTRONIC MAIL IS PREFERRED BUT NOT REQUIRED. FOR
ADDITIONAL SUBMITTAL INSTRUCTIONS, SEE THE LAST PAGE.
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Papahanaumokuakea Marine National Monument
Permit Application Cover Sheet

This Permit Application Cover Sheet is intended to provide summary information and status to
the public on permit applications for activities proposed to be conducted in the
Papahänaumokuakea Marine National Monument. While a permit application has been received,
it has not been fully reviewed nor approved by the Monument Management Board to date. The
Monument permit process also ensures that all environmental reviews are conducted prior to the
issuance of a Monument permit.

Summary Information
Applicant Name: William Middleton
Affiliation: Liquid Robotics, a Boeing Company, www. liquid-robotics.com

Permit Category: Research
Proposed Activity Dates: 6/1/2019 — 6/1/2024 (1 year)
Proposed Method of Entry (Vessel/Plane):
Wave Glider (surface vehicle, wave propelled and solar powered unmanned autonomous marine
robot); Unclassified per United States Coast Guard.
Proposed Locations:
We intend to mimic the Makalii’s course for their planned Summer Solstice voyage in June
2019, as is reasonable, with adjustments for cultural protocol, standoff distance, and timing due
to our slower transit speed. Our understanding is currently that this would include Nihoa and
Mokurnanamana shallow and deep waters, as well as transiting areas of PMNM to access marine
areas at these two islands. We intend to enter the Monument around 2 weeks prior to Makali’i’s
planned entry.

Estimated number of individuals (including Applicant) to be covered under this permit: 5

Estimated number of days in the Monument:
The primary goal of this permit is to allow for the Wave Glider to accompany Makali’i for their
time in the Monument, [2-4 weeks?1 plus a few weeks on entry and departure to allow for
weather lookahead and slower transit times of the Wave Glider. We would like to be able to
repeat similar missions for the duration of the permit for future opportunities to work with the
Monument and Makali’i.

Description of proposed activities: (complete these sentences):
a.) The proposed activity would...

use our Wave Glider (SV3, see attached Exhibit A) surface vehicle to accompany the sailing
canoe Makali’i (separate permit application pending) to provide scientific/marine observational
support. The Wave Glider will capture and transmit data in real time via our 24 hour / 7 days a
week Wave Glider Operations Center. Data transmission to our Operations Center occurs on a
prescribed interval (typically every 5 minutes) for the duration of the mission. The Liquid
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Robotics Operations Center is in 24 hour/ 7 days a week “eyes on” contact with the vehicle for
risk aversion, status alarms and troubleshooting (as needed).

b.) To accomplish this activity we would

transit the Wave Glider into the Monument on similar paths as the Makali’i, with adjustments as
appropriate for Wave Glider operation (cultural protocol, standoff distances, schedule
adjustments for slower transit speeds, hold station for interesting data or standing by for
Makalii). The Wave Glider will constantly monitor meteorology and oceanographic data in
similar fashion to a fixed/moored buoy but will be mobile. The Wave Glider may gather data
using the following integrated sensors, pending availability at the time of the voyage: Weather
Station, Waves Sensor, CTD (salinity), ADCP (currents), camera, or other standard
oceanographic sensors (Exhibit F).

c.) This activity would help the Monument by

gathering valuable ocean & weather data with zero environmental impact on the Monument.
Data will be made available to teachers across the state, including DOE, private and charter
schools to further inform the development of their Mälama Honua STEAM curriculum. The data
gathered on this mission will be also made available to the academic community including
NOAA/NDBC, NOAA/PMEL, NOAA/PacIOOS, University of Hawaii and others for
oceanographic research purposes. The mission will also support and help continue to validate the
monitoring of marine sanctuary and marine monuments by a Wave Glider with no human
presence required thus minimizing the impact on the subject sanctuary or monument. We are
currently working with Mokupapapa Discovery Center (MDC) to potentially house data
collected during this proposed activity to share with academia.

Other information or background:

Exhibits:
A. Wave Glider Specifications Sheet
B. NMSS Multi Permit
C. MBNMS Permit
D. NOAA/NOS/ONMS & Liquid Robotics MOA
E. MSDS
F. Sensors information
G. Resume, William Middleton
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Section A - Applicant Information

1. Applicant

Name (last, first. middle initial): Middleton. William F.

Title: Hawaii Operations Manager, Liquid Robotics, A Boeing Company

la. Intended field Principal Investigator (See instructions for more information):
William Middleton

2. Mailing address (street/P.O. box, city, state, country, zip):

For students, major professor’s name, telephone and email address: NA

3. Affiliation (institution/agency/organization directly related to the proposed project):

Liquid Robotics - A Boeing Company.
Na Kälai Wa’a (Makalii Voyaging Canoe) - Community outreach partner.
U.S. Dept of Commerce National Oceanic and Atmospheric Administration National Ocean
Service Office of National Marine Sanctuaries and Liquid Robotics NOS Agreement Code:
MOA-2017-1 14/10459.

4. Additional persons to be covered by permit. List all personnel roles and names (if
known at time of application) here (e.g. John Doe, Research Diver; Jane Doe, Field
Technician):

RESEARCH 4



Papahanaurnokukea Marine National Monument
Permit Application - Research
0MB Control # 0648-0548
Page 5 of 13

Nicholas Seabaugh, Senior Contracts Manager
Mark Bindon, VP of Mission Services
Lani Kamauu Yamasaki, Community OutreachlCommunity Development
Charles (Chuck) Shaver, Senior Support Engineer

Section B: Project Information
5a. Project location(s):

Nihoa Island
Necker Island (Mokumanamana)
French Frigate Shoals
Gardner Pinnacles
Maro Reef

LI Laysan Island
Lisianski Island, Neva Shoal

LI Pearl and Hermes Atoll
Midway Atoll
Kure Atoll
Other

Land-based
Land-based

El Land-based
Land-based

Land-based
Land-based
Land-based
Land-based
Land-based

Ocean Based
Shallow water
Shallow water
Shallow water
Shallow water

Shallow water
Shallow water
Shallow water
Shallow water
Shallow water

Deep water
Deep water
Deep water
Deep water

Deep water
Deep water
Deep water

El Deep water
Deep water

NOTE: Shallow water is defined by water less than 100 meters in depth.

Remaining ashore on any island or atoll (with the exception of Sand Island,at Midway Atoll
and field camp staff on other islands/atolls) between sunset and sunrise.

NOTE: There is a fee schedule for people visiting Midway Atoll National Wildlife Refuge via
vessel and aircraft.

Location Description:

We will be working within the marine Special Preservation Areas at Nihoa and Mokumanamana
as well as transiting areas of PMNM to access these SPAs.

5b. Check all applicable regulated activities proposed to be conducted in the Monument:
Removing, moving, taking, harvesting, possessing, injuring, disturbing, or damaging any

living or nonliving Monument resource
Drilling into, dredging, or otherwise altering the submerged lands other than by anchoring a

vessel; or constructing, placing, or abandoning any structure, material, or other matter on the
submerged lands

Anchoring a vessel
Deserting a vessel aground, at anchor, or adrift

El Discharging or depositing any material or matter into the Monument
LI Touching coral, living or dead
El Possessing fishing gear except when stowed and not available for immediate use during
passage without interruption through the Monument
LI Attracting any living Monument resource
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Sustenance fishing (Federal waters only, outside of Special Preservation Areas. Ecological
Reserves and Special Management Areas)

Subsistence fishing (State waters only)
El Swimming. snorkeling, or closed or open circuit SCUBA diving within any Special
Preservation Area or Midway Atoll Special Management Area

6. Purpose/Need/Scope State puipose ofproposed activities:

Gather weather observations, meteorology, and ocean current data using the Wave Glider to
assist the Makalii to support and supplement the crew members’ Traditional Ecological
Knowledge (TEK) by providing quantifiably measured. near real-time weather and ocean data.
Data collected will be provided to the Monument which may be potentially used to augment their
natural resource management activities. We would also like to make this data available to
teachers in order to potentially “enhance” the statewide Mãlama Honua STEAM curriculum in
our schools. and propose to work with MDC to house this data and contact our Promise to Pae
‘Ama partners to understand if this data may be of service to their organizations’ missions.

the purpose of the proposed activities, do you intend to film / photograph federally
protected species? Yes El No

If so, please list the species you specifically intend to target.
NA

For a list of terrestrial species protected under the Endangered Species Act visit:

For a list of marine species protected under the Endangered Species Act visit:
r/s •1La/

For information about species protected under the Marine Mammal Protection Act visit:

pr/lafl s!mmp

7. Answer the Findings below by providing information that you believe will assist the Co
Trustees in determining how your proposed activities are compatible with the conservation
and management of the natural, historic, and cultural resources of the Monument:

The Findings are as follows:

a. How can the activity be conducted with adequate safeguards for the cultural, natural and
historic resources and ecological integrity of the Monument?

Papahanaumokuakea is a wahi pana. and Liquid Robotics understands the need for our company
to demonstrate cultural sensitivity, protocol and knowledge if we are granted the opportunity to
navigate a Wave Glider in this most sacred realm - particularly Mokumanamana. In receiving
our previous permit, we extensively consulted with The Monument and The Office of Hawaiian
Affairs “Papahãnaumokuakea management team” with respect to The Native Hawaiian Plan.
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We also sought guidance from cultural practitioners, including those with ancestral kQleana to
Papahanaumokuakea to help us design a Wave Glider program that is pono through our on-going
community outreach. We hope to continue to work with cultural practitioners within the
monument to insure protocols are respected and adhered to. Lani Karnauu Yarnasaki, Liquid
Robotics Community Development/Outreach specialist has ancestral küleana to steward
religious wahi pana. and was Oniki by Hale Makua, her kupuna, who served as the spiritual
elder for the Makalii.

The Wave Glider is a surface vehicle that is a wave propelled, solar powered. unmanned
autonomous marine robot. Liquid Robotics has a history of operating under permit in the
National Marine Sanctuary System including the Hawaiian Islands Humpback Whale National
Marine Sanctuary (see attached Exhibit B: Permit #MULTI-2012-004. expired. as HIHWNMS is
not currently requiring permitting for our operation). We have an active permit with Monterey
Bay National Marine Sanctuary. (see attached Exhibit C: Permit #MBNMS-2018-Ol 1), as well
as U.S. Dept of Commerce National Oceanic and Atmospheric Administration National Ocean
Service Office of National Marine Sanctuaries and Liquid Robotics MOA (see attached Exhibit
D: NOS Agreement Code: MOA-2017-1 14/10459).

All sensors onboard are noninvasive and are all commonly used. industry standard
oceanographic sensors as provided in the attached exhibits. The Wave Glider does not carry any
hazardous materials with the exception of the contents of the sealed Lithium ion batteries (MSDS
attached. Exhibit E) that are used to store the energy harnessed from the onboard solar panels.
The Wave Glider discharges no effluents or environmental releases of any kind (closed systems).
Our Wave Gliders have traveled more than 1.5 million nautical miles and are a proven platform.

b. How will the activity be conducted in a manner compatible with the management direction of
this proclamation, considering the extent to which the conduct of the activity may diminish or
enhance Monument cultural, natural and historic resources, qualities, and ecological integrity,
any indirect, secondary, or cumulative effects of the activity, and the duration of such effects?

As stated above, Papahãnaumokuakea is a wahi pana, and Liquid Robotics understands the need
for our company to demonstrate cultural sensitivity, protocol and knowledge if we are granted
the opportunity to navigate a Wave Glider in this most sacred realm - particularly
Mokumanamana. In receiving our previous permit, we extensively consulted with The
Monument and The Office of Hawaiian Affairs ‘Papahanaumokuakea management team” with
respect to The Native Hawaiian Plan. We also sought guidance from cultural practitioners.
including those with ancestral küleana to Papahanaurnokuakea to help us design a Wave Glider
program that is pono through our on-going community outreach. We hope to continue to work
with cultural practitioners within the monument to insure protocols are respected and adhered to.
Lani Karnauu Yamasaki, Liquid Robotics Community Development/Outreach specialist has
ancestral kOleana to steward religious wahi pana, and was üniki by Hale Makua. her kupuna.

c. Is there a practicable alternative to conducting the activity within the Monument? If not,
explain why your activities must be conducted in the Monument.
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Our mission is to accompany Makalii on her voyage to the Monument for Summer Solstice
2019.

d. How does the end value of the activity outweigh its adverse impacts on Monument cultural,
natural and historic resources, qualities, and ecological integrity?

The zero impact nature of the Wave Glider presence and data acquisition weighs heavily in the
favor of the use of the platform for any number of missions. The activity will cause no adverse
impacts on the Monument’s resources.

e. Explain how the duration of the activity is no longer than necessary to achieve its stated
purpose.

The requested 1 year tirneline goes beyond this summer’s Makalii voyage, however there is
potential for Makalii to carry out future voyages. There is also opportunity to potentially assist
the Monument with future data collection using Wave Glide technology for natural resources
management.

f. Provide information demonstrating that you are qualified to conduct and complete the activity
and mitigate any potential impacts resulting from its conduct.

Liquid Robotics Inc. is a pioneer in design, manufacturing and operation of wave powered
unmanned autonomous marine robots. We currently employ a team of engineers, field
technicians, scientists, programmers and sales staff totaling around 100 people. We have been
operating Wave Gliders and other marine engineering & oceanographic equipment in Hawaiian
waters since 2007.

Our marine engineering testing & evaluation facility is located in Kawaihae, within the corridor
of The Sanctuary and in a NOAA designated area for Habitat Blueprint and Benthic Mapping.
We are also located along the corridor of the Ala Kahakai National Historic Trail National Park.
Our community outreach program was developed based on the needs identified by our West

Hawaii community including natural resource management teams from Office of National
Marine Sanctuaries, Na Kälai Wa’a, National Park Service, The Nature Conservancy, University
of Hawaii at Hilo Marine Sciences, Kailapa Hawaiian Homestead Community, PuakO
Community Association to name a few. In total we have 20 community partnerships, and are a
member of Promise to Pae Aina which actively participated in Hökulea’s Mälama Honua
journey.

Many of our missions are environmental in nature. In 2018, the Wave Glider swam 2,808
nautical miles home to Kawaihae after successfully completing a 4-month patrol mission of the
Pitcairn Island Marine Sanctuary for the UK Foreign & Commonwealth Office (FCO). Along the
way, it collected measurements of meteorological, oceanographic, and marine biodiversity data
over expanses rarely traveled. Altogether, the Wave Glider was continuously at sea. untouched,
for 213 days while traveling a total of 7,205 nautical miles (13.344 km). This mission
demonstrated a fundamental enabling capability for long term and long-range monitoring.
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Our local outreach focus is on assisting community to become self-reliant through STEAM,
which includes traditional Native Hawaiian practices and other culturally appropriate subsistence
living practices integrated with green, non-invasive technology such as the Wave Glider. Wave
Glider scientific data has been used by community resource managers to make informed
stewardship decisions. From community feedback, it’s our understanding that the Wave Glider is
considered “pono” technology to aloha ‘ama.

Additional projects including outreach within Hawaii which demonstrates that Liquid Robotics is
able to “successfully” complete our proposed journey to the Monument include (not limited to):

- Bottom Fish Restricted Areas (BFRA): Contracted by State of Hawaii Division of Aquatic
Resources (DAR) and State of Hawaii Division of Conservation and Resources Enforcement
(DOCARE)
-2018 Lava Flow outreach documentation: Partnered with United States Geological Survey
(USGS) and University of Hawaii at Hilo (UHH) Marine Science
- Aloha ‘Ama - partnered with 14 federal. state, county. NGO and community groups

g. Provide information demonstrating that you have adequate financial resources available to
conduct and complete the activity and mitigate any potential impacts resulting from its conduct.

Any Wave Gliders operating in the Monument would be the property of Liquid Robotics, and are
expensive and complex ocean going robots. We would have a vested interest in timely recovery,
maintenance, and observation of this asset. While the plan is to transit to/from our home base in
Kawaihae, Hawaii, emergency recovery efforts could be engaged if needed per our vast
experience in the field. The Wave Glider is equipped with a command/control system and an
independent/redundant GPS tracker. If we experience a catastrophic failure of the
command/control and power system, the independent tracker will still function. It is housed in
an independent pressure vessel. The tracker uses GPS and an Iridium Satellite connection to
transmit its location at a preset report rate, which can be adjusted by our pilots remotely. We log
into our user interface and can then locate the vehicle using that independent tracker’s GPS
signal. Once the vehicle is located with the tracker signal, we can retrieve the vehicle using our
support vessel or a locally chartered vessel (most likely from Oahu or Kauai). If ONMS has a
list of pre-approved & inspected vessels that can enter the Monument we would gladly set-up a
proposed recovery charter agreement and/or mission plan for an emergency recovery with a
vessel from the list. Although it is extremely unlikely that we would need to enter the
Monument via support vessel, we are prepared to do so if recovery is our only option. Regarding
financial capabilities, we’re a wholly owned subsidiary of The Boeing Company and therefore
have financial backing from Boeing.

h. Explain how your methods and procedures are appropriate to achieve the proposed activity’s
goals in relation to their impacts to Monument cultural. natural and historic resources. qualities.
and ecological integrity.
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The Wave Glider is an ocean-going robot that is completely non-invasive and will not impact the
Monument’s cultural, natural and historic resources, qualities, and ecological integrity.

i. Has your vessel been outfitted with a mobile transceiver unit approved by OLE and complies
with the requirements of Presidential Proclamation 803 1?

No, we are technically “Unclassified’ per the Code of Federal Regulations via the United States
Coast Guard thus would be exempt from the above noted requirement. The Wave Glider does
have an integral Iridium satellite connection as well as an independent Xeos Resilient
Tracker (in the event of total system power loss), two independent systems that track and
maintain constant contact with the Wave Glider.

j. Demonstrate that there are no other factors that would make the issuance of a permit for the
activity inappropriate.

The Wave Glider is a proven ocean-going data collection platform as supported in all available
literature. The Wave Glider has traveled over 1 .5 million miles and through 17 hurricanes. The
platform’s rugged performance makes it an ideal tool to collect valuable ocean data while leaving
no ecological or cultural footprint as a result of its presence in the Monument.

8. Procedures/Methods:

As noted previously, the Wave Glider will transit to marine Special Preservation Areas at Nihoa
and Mokumanamana as well as transiting areas of PMNM to access these SPAs while collecting
data; then transit out of the Monument following proposed deployment. While the Wave Glider
is deployed in the Monument, no maintenance will be required. The Wave Glider is a robust
ocean-going platform that can remain at sea for long periods of time (6-12 months) without
operator intervention or maintenance. In the unlikely event that maintenance is required during
the proposed deployment, the Wave Glider will be piloted out of Monument waters to be
repaired or recovered as needed. A detailed operational plan can be made available if such a need
arises.

NOTE: If land or marine archeological activities are involved, contact the Monument
Permit Coordinator at the address on the general application form before proceeding.

9a. Collection of specimens - collecting activities (would apply to any activity): organisms
or objects (List of species, if applicable, attach additional sheets if necessary):

Common name:
NA

Scientific name:
NA

RESEARCH 10



Papahanaumokuakea Marine National Monument
Permit Application - Research
0MB Control # 0648-0548
Page 11 of 13

# & size of specimens:
NA

Collection location:
NA

El Whole Organism El Partial Organism

9b. What will be done with the specimens after the project has ended?
NA

9c. Will the organisms be kept alive after collection? El Yes El No
NA

• General site/location for collections:
NA

• Is it an open or closed system? El Open El Closed
NA

• Is there an outfall? El Yes El No
NA

• Will these organisms be housed with other organisms? If so, what are the other organisms?
NA

• Will organisms be released?
NA

10. If applicable, how will the collected samples or specimens be transported out of the
Monument?
NA

11. Describe collaborative activities to share samples, reduce duplicative sampling, or
duplicative research:
Liquid Robotics is working to collaborate with Na Kãlai Wa’a and MDC to share data with
individual teachers and academic organizations. In addition, we propose to collaborate with The
Waikiki Aquarium as they will be featuring an exhibit on Makali’i’s journey to
Papahãnaumokuãkea.

Duplicative sampling should not be an issue unless the Monument can point us toward other
instrumentation covering the same locations and types of measurements the Wave Glider will be
performing.
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12a. List all specialized gear and materials to be used in this activity:
The Wave Glider would be considered specialized gear and equipment. Please refer to the spec
sheets attached for Wave Glider product and integrated sensor spec/data sheets.

12b. List all Hazardous Materials you propose to take to and use within the Monument:
Sealed Lithium Ion batteries (Exhibit E). No discharge of materials of any kind is
expected. These batteries are lithium ion (not lithium metal) similar to laptop batteries. They are
contained in sealed polymer housings (Liquid Robotics standard) and then again contained
within the body of the vehicle (fiberglass hull with solar panels).

13. Describe any fixed installations and instrumentation proposed to be set in the
Monument:
NA

14. Provide a time line for sample analysis, data analysis, write-up and publication of
information:

Standard, Wave Glider data will be transmitted near real time back to Liquid Robotics’ server.
Data will also be transferred via proprietary web-based interface or via File Transfer Protocol
(FTP) or direct download, pending the above-mentioned arrangements. Some data may require
some limited processing by LRI prior to transmitting to proposed partners.

15. List all Applicants’ publications directly related to the proposed project:
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With knowledge of the penalties for false or incomplete statements, as provided by 18 U.s.c.
1001, and for perjury, as provided by 18 U.S.C. 1621, Thereby certify to the best of my abilities
under penalty of perjury of that the information I have provided on this application form is true
and correct. I agree that the Co-Trustees may post this application in its entirety on the Internet.
I understand that the Co-Trustees will consider deleting all information that I have identified as
“confidential” prior to posting the application.

Signature Date

SEND ONE SIGNED APPLICATION VIA MAIL TO THE MONUMENT OFFICE
BELOW:

NOAA/Inouye Regional Center
NOS/ONMS/PMNM/Attn: Permit Coordinator
1845 Wasp Blvd, Building 176
Honolulu, HI 96818
FAX: (808) 455-3093

DID YOU INCLUDE THESE?
Applicant C V/Resume/Biography
Intended field Principal Investigator CV/Resurne/Biography (same as applicant)
Electronic and Hard Copy of Application with Signature
Statement of information you wish to be kept confidential
Material Safety Data Sheets for Hazardous Materials
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ExhibitA I
Liqud Robotics Products
Wave Glider SV3
BASE PLATFORM SPECFICA1iOHS

Cellular comms (option)

AIS

Solar panels

Recovery buoy

ADCP (option)

Payoaci nay

Electric thruster

Weather staflon

rictium cornrns

Command & Control
Unit (CCU)

Wave sensor

LIQUID ROBOTICS
itstrumeflt the ocean

. 408 636 4200 408 747 1923 nfo@liqudr corn

1329 Moftelt Park Drive, Sunnyvale, CA 94089, USA



Liquid Robotics Products
Wave Glider SV3
BASE PLATFORM SPECIFICATIONS

GENERAL SAFETY NAV G AT ION COMMUNICATIONS

Float and Sub joined by 4m

(13ft) Umbilical Tether

(Lx W x H):

305cm x 81cm x 23cm

120in x 32in x 9in

Shore-activated light

Redundant RE beacons

2-Year redundant IridiumE

tracker

Pressure and temperature

sensors in dry boxes

Solid state magnetometer

12 channel WAAS capable

3m radius CEP5O

lridium 9602

RUDICS (option)

Option

802.11gm WiFi

(Lx W x H)

213cm x 142cm x2lcm

84in x 56in x 83in

Automatic charge/discharge

cut-oh (for temperature and/

or voltage)

40m radius CEP9O (SS3)

POWER

OPER ION

Chart-based GUI

Max: 3kts

Average 1.8kts

Standard mechanical,

electrical & software

architecture for easy

integration and configurability

Conversion of wave energy

into thrust

Electric propeller for more

deterministic control

5W-20W (Avg.)

Text & visual status indicators

accessible via web interface

SMS and email alerts

Programmable inclusion and

exclusion zones

Continuous wash and spray

Brief sLibmergence to 2m

(65ft)

Silent propulsion system

Minimal visual/radar signature

Optional flag and marker light

Programmable waypoint

course

Follow course and hold/loop

Station keeping at target

Air freight compatible crates

Crate 1:

300cm x 60cm x 90cm

159kg (3501b)

Crate 2:

230cm x 50cm x 50cm

118kg (260lb)

Crate 3:

150cm x 80cm x 60cm

111kg (2451b)

360W Airmar CS4500

Shine Micro

Airmar PB200WX

-

r;2
-:

150kg (3301b)

Up to 1 year at sea

PAYLOAD
Waypoint & course generation

7 (MPU5)

45kg (lOOlb)

93L (3.3cf)

0.9-4.5kWh

150W

INSTRUMENTATION



[ ExhibitE ]
SAFETY DATA SHEET

N
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This SafetyData SheetComplieswith directivesfrom the United StatesOccupationalSafetyandHealth
Administration (OSHA), CanadianControlledProductRegulations(WHMIS), the EuropeanUnion Commission
Regulation(EC) 1907/2006& (EC) 2015/830,the AustralianNationalOccupationalHealthandSafetyCommission
(NOHSC), the Taiwan Bureauof Standards,the JapanMinistry of Economy, the InspectionandQuarantineof the
People’sRepublicof China (GB/T 16483-2008),the Brazil Standard(ABNTNRB 14725-3)andMalaysian
Departmentof Environment.

SECTION I - PRODUCTAND COMPANY IDENTIFICATION

1.1 ProductIdentification:
SecondarySmart lithium-Ion Battery Packs:

Where “xxxx” indicatesalt different custom & standardmodel variantsidentified by alphanumericsuffixes.

1.2 CompanyIdentification:
CompanyName: Inspired Energy, LLC
Address: 25440NW 8 Place; Newberry, FL 32669
TelephoneNumber: +1-352-472-4855
Fax Number: +1-352-472-4859
EmergencyContactNumber: +1 813-248-0585or +1 888-533-7762
ReportNumber: IESDSV7

SECTION II - HAZARD IDENTIFICATION

2.1 Classificationof Products:
Secondarybatterypacksareenclosedin UL-94, V-0 enclosuresdesignedto withstandtemperaturesand pressures
encounteredduring normal use.The hazardouscomponentin batterypacksis the lithium-ion cell. Under normal use
the batterycells presentno physicaldangerof ignition or explosionand chemicaldangerof hazardousmaterials
leakage.
Battery cells are designedto ventgasto preventexplosion, if exposedto a fire, addedmechanicalshocks,
electrically abusedor physicallydamaged.This leakedgascould contain materialclassifiedashazardous.

Model Ratings Model Ratings Model Ratings
LO2Dxxxx 7.2V,<24Wh,<1CA ND2O37xxxx 7.2V,<49Wh,<1CA Ni2C4Cxxxx 10.8V, <94Wh,<1 CA
LC3Dxxxx 1 C.8V,<37Wh,<1 CA ND2O57xxxx 7.2V,<49Wh,<1CA NL2O2Cxxxx 1 0.8V,<97Wh,<1 CA
LO4Dxxxx 1 4.4V,<49Wh,<1 CA ND2O34xxxx 1 4.4V,<49Wh, 1 CA NL2O24xxxx 1 4.4V, <97Wh,<1 CA
LO6Dxxxx 10.8V, <73Wh,<1 CA ND3O34xxxx 1 4.4V,<49Wh,<1 CA NL2C44xxxx 1 4.4V, <97Wh,<1 CA
LO8Cxxxx 1 4.4V,<98Wh,<1 CA ND2O54xxxx 1 4.4V,<49Wh,<1 CA NL2O5Oxxxx 10.8V, <97Wh,<1 CA
LO8Dxxxx 14.4V,<98Wh,<1 CA ND3O54xxxx 1 4.4V, <49Wh,<1CA NL2O54xxxx 1 4.4V, <97Wh,<1OA
Li 2Dxxxx 14.4V,<97Wh,<1CA NF2O47xxxx 7.2V,<73Wh,<1 CA PG3665xxxx 25.2V,<73Wh,<20A
Li 6Dxxxx 14.4V,<98Wh,<1CA NF2C3Cxxxx 1 0.8V, <73Wh,<1OA PH2C59xxxx 28.8V,<98Wh,<1CA
NB2C37xxxx 7.2V,<24Wh <1 CA NF2O4Oxxxx 1 0.8V,<73Wh,<1CA PH2O54xxxx 1 4.4V,<98Wh,<2CA
NB3O37xxxx 7.2V,<24Wh, <1CA NF3O4Oxxxx i0.8V,<73Wh,<1CA PH3C54xxxx 14.4V,<58Wh,<20A
NC2C4Cxxxx 1 C.8V,<37Wh,<1CA NH2O54xxxx 1 4.4V, <98Wh,<1CA PH3C59xxxx 28.8V,<43Wh,<2CA
NC3C4Cxxxx 1 C.8V,<37Wh,<1CA NH2C57xxxx 7.2V,<98Wh,<12A Rh2C24xxxx 14.4V,<98Wh,<1 CA
NC256Cxxxx 1 C.8V,<22Wh,<2A NH2C34xxxx 14.4V,<98Wh,<1CA RH2C44xxxx 14.4V,<98Wh,<1CA
ND2C53xxxx 3. 6V, <49Wh,<1 CA Ni2C2Oxxxx 10.8V, <94Wh,<1 CA
ND2C1 7xxxx 7.2V,<49Wh,<3A Ni3O2Cxxxx 1 C.8V,<94Wh,<1 CA


